The experiments of microflow are very difficult to handle, owing to a few factors influencing the measurement accuracy. Based on our experiences, a detailed introduction about the experimental uncertainty and the relative factors is presented in this paper. From the analysis of the experimental uncertainty, the measurement of microtube diameters obviously dominates the experimental precision.
Introduction
The microfluid mechanics mainly focus on the domain with the dimension from mm to , these factors i.e. the evaporation on gas/liquid interface, the deformation of microtube, the compressibility of liquid, the viscous heating and the wall slip will be discussed and their estimations are given. The experimental uncertainty is also important for a successful experiment, therefore the method of analyses uncertainty is introduced. Finally, the results about simple liquids, deionized water, polar and non-polar liquids, in microtubes with the diameter 3~20μιη and the cone-shape microneedle with the outlet diameter 1~15μπι are presented briefly.
Experimental setup and methods

Theory of laminar flow in a tube
In the case of steady laminar flow in a straight tube, the Navier-Stokes (N-S) equation
can be simplified as H-P flow. The flow rate QHP is expressed as: [10] :
and» the viscosity. The normalized friction 
Experimental setup
Our experiment was carried out in a microflow setup of LNM laboratory ( where D is the diameter of the capillary.
The uncertainty of experimental system
From the above analysis, all the factors that may be affect C* are pressure drop P, viscosity μ, the diameter and the length of microtube d and L, the diameter of capillary D, the displacement of the interface in the capillary 5 and the interval time t. Therefore, the total uncertainty of the experimental system depends on the measurment accuracy of all above parameters. The final expression of the uncertainty of C* is defined as: 
Some factors in microflow measurement
Besides the system uncertainty, there are several factors that may influence the experimental data: the evaporation, the deformation of the microtube, the compressibility of the liquids, the wall slip and the viscosity etc. They will be discussed in detail as follows:
Evaporation
When a capillary is used to measure the flow rate, the vaporization in interface 2 would bring about the error (Fig.2) . Although, an improvement method is proposed:
the interface 1 of a gas bubble instead of interface 2 is used as the reference interface.
This method ensures no additional evaporation during the measurement.
Roughness
The roughness inside a microtube can be measured with Atomic Force Microscope. The relative roughness Ra is defined as:
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where Ah is the average height of the roughness peak and R is the radius of the microtube. Two kinds of microtubes, ΙΟμηι and 500μιη, made by the same company with the same material are used. The average height Ah ranges from 7.12nm to 70nm, the relative surface roughness is calculated to be less than 0.7%. So the microtube can be regarded as the hydraulic smooth tube.
Effects of deformation & compressibility
The microtube is treated as a thick wall cylinder and its radial expansion y ( r ) can be calculated as [11] , the relative change of the density, Δρ/ρο<0.001%, which can be neglected too.
2.4.4Viscous heating
In the case of a steady flow, the order of magnitude of the mechanical energy loss rate per 12% decreasing of flow rate is acquired.
Experimental results
As mentioned above, the system uncertainty of our experiments and the relative factors have been analyzed seriously, the experimental results obtained in LNM will be summarized as follow: theory of H-P flow [7, 81 . These results conflict with the prior result of Pfahler 14] , but it is supported by the updated experimental results [14] 
Results of high pressure
As the flow rate is proportional to the fourth 
Conclusions
In microfluidic experiments, the flow characteristic dimension concerns about micron.
In the experimental research, how to realize the measuring accurate is extreme important and some details which often is neglected in macroscopic experiments have to be reconsidered: It is obviously a challenge to develop specious experimental methods and to reveal the non-linear phenomena in future research.
